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Mercoid Control 
No. 848 
with remote control 


DO YOU KNOW WHAT 
MERCOID CONTROLS 


ARE DOING? 


N AN almost unlimited range of industrial 

applications Mercoid Controls are demon- 
strating their accurate and dependable operation. 

Everywhere engineers are praising Mercoid’s 
superior performance. They are talking about its ac- 
curacy, extremely close control, and complete elim- 
ination of all troublesome servicing. 





Whether your problem is the control of temperature, 
pressure, or vacuum, you will find Mercoid the best possible 
solution. Mercoid controls operate electrically, but have no 
delicate adjustments, relays, etc., as they carry full line current. 


The following general list will show the almost unlimited 
range of Mercoid applications: 


To start and stop: Motors, Fans, 
Blowers, Pumps, Compressors. 

Unit Heater Control. 

Control of electrically heated: Li- 


; 7, uch « 
quids, water heaters, ovens, dryers, water Ss 1 A 


pots, forming dies, embossing dies, 
rolls, drying plates, sterilizers, paraf- 
fin tanks, sealing and wrapping 


stills, cCOOKeTS, Wa 
Process cooled by 


brine. 


machines. oom temperature 

Electrically driven pumps: For 
pressure, for vacuum, for tempera 
ture, for liquid level control. 


Office temperature contr 


Steam driven pumps ft 

Liquid level control by pressure or perature, pressure, vacuum. 

by float. Dryers heated by steam 
Bearing Thermostats: For alarm ter: Dry kilns, dry 1 

only, for stopping unit, for bath proofing boxes. 

Gas Heated: I iqu 


ovens, dryers, cookers, 





To sound alarm from: Tempera- 
ture, pressure, vacuum. 


| Send Today for Booklet At your request we will send you our 


free booklet showing blue prints of . 
over thirty different Mercoid installations, with hook-ups shown in detail 


AMERICAN RADIATOR COMPANY 


40 West 40th Street New York, N. Y. 


Ol seneetiiameeee 








Accessories Division M-2411 








INSTRUMENTS 














Write 
for 
Bulletin 


A, t..0or TA, 
6 Current and 8 Voltage Ranges 


Measuring From 


2 Milamps to 5 Amp and 60 Millivolts to 1500 Volts 


All Controlled by 
3 Binding Posts and 1 Selector Switch 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
CAMBRIDGE, MASS. 
Branch Office: 91 Seventh Ave., New York City 
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SIMPLE 
RELIABLE 
ACCURATE 


The New K&§ Pocket Radiation 
Pyrometer is considerably lower in price com 
pared with all pyrometers offered to date for tempera 
tures from 1100 to 4000°F. 





Weight only 6 oz. 
No delicate electrical indicator required. High reading 
accuracy as the scale appears enlarged eight times. 
Over 2000 already in use 


Representatives now being appointed in all large cities. 


For further information write 
INSTRUMENT DIVISION 


AO 


«COLONIAL SUPPLY COMPANY 
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line 


217 WATER STREET, PITTSBURGH, PA. 
Phone COurt 1042 





OUR SPECIAL SERVICE 


Our newly organized Instrument Division offers its services to all users of in- 
struments, who are in the market for instruments not now available in this country 
In such cases we shall be glad to import such instruments and equipment. A 
nominal service charge over and above the cost will be made. 
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Reconditioned 


WATTHOUR 
METERS 


AT 


Special 
Introductory 


Prices 


All Makes and Sizes—Single and Polyphase. 
Thoroughly Tested—Carefully Tested—Ac- 
curately Calibrated and Absolutely Reliable. 


Guaranteed Against Failure 
for One Year 


For Example: 5 Amp., 110 Volt, 2 Wire Meter at 
$3.50. Other Sizes at Proportional Prices. 


Write for Complete List. 


Buys Engineering Co. 


METER DIVISION 
1007 Diamond Bank Bldg. Pittsburgh, Pa. 
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W-M Controller on Brass Billet Heating furnaces in the extruding department of 
Mueller Brass Co. 


A Furnace is Like a Ship 


It must have a temperature course though not a nautic 
course. 

The great liners and many smaller ones are steered by auto- 
matic helmsmen to the course set by the navigators. 

Furnaces, hundreds of them, large and small, are heat 
under the control of these Wilson-Maeulen Potentiometric 
Pyrometer Controllers and maintained at the prescribed 
temperatures. 


You may intrust large and important fur- 
naces to W-M Controllers. Others do. 


iLSON- MJAEULEN (C0 


INCORPORATED 


387 Concord Avenue New York 
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To Our Readers 


There is no industry that would not profit enormously by measure 
ment, testing, inspection and control of materials as received and during 
the manufacturing process. For a company to take a lead in the produc 
tion of quality goods, it must in a large measure depend upon the qual 
ity of the materials used and the methods of working them 

The editor is convinced that measurement, testing, inspection and con 


trol are of decisive importance for economical quality production, and 


appeals to those who recognize this, to actively help in the work which 
INSTRUMENTS has started. 


The instrument companies are at present discussing publicity plans 


for 1929 and are therefore weighing the advantages of a number of pub 
lications as advertising mediums. Their decision will be very materially 
influenced by many factors, the most important of which is “To what 
publication do our customers look for their information on instruments 
and devices for measurement, inspection and control.” 

You will be doing the instrument companies a valuable service, if you 
will write to those with whom you do business advising them as to what 
publications you look for instrument information 

The editor trusts that you will follow the above suggestion and assures 
you that your co-operation will be appreciated 


New Collaborators 

That INSTRUMENTS is filling a very definite need is certain, not 
mly by the extraordinary interest which has been aroused since the first 
issue was published in January of this year, but also by the willingness 
of engineers and scientists to assist the editor in every way possible 

We take this opportunity to announce the addition of three 
to the list of collaborators 

Dr. W. G. Brombacher, Chief, Aeronautic Instruments Section, 
United States Bureau of Standards, Washington, D. C 

Dr. A. V. De Forest, Research Engineer, American Chain Company, 
Bridgeport, Conn 


new names 


Dr. Albert Parsons Sachs, Consulting Chemical Engineer, New York, 
N. Y. 
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The Determination of Flashpoint of 
Paints, Varnishes, Etc. 

HIS is the first of a series of articles by H. L. Hazeltine, | 
be Insulation for The Sterling Varnish Company, Haysville ( 
of Pittsburgh), Penna. Readers of INSTRUMENTS wishi: 
data on Flashpoint should write to the Editor of INSTRUMEN 
will refer their inquiries to Mr. Hazeltine. Other subjects will | 


with in further articles and suggestions from the readers will be 


Integration of Diagrams 
In the case of recording flow meters for which the movement 


pen is proportional to the “orifice-head” or to some other diff 


pressure which is proportional to the square ot the flow, it is 


lved by 


matter of doubt as to whether too much error will be invo 
ing that the mean flow is proportional to the square root of 

head shown on the diagram: which mean head can easily be obta 
using an ordinary “area-measuring” or “radial” planimeter. Actu 
low is proportional to the mean of the square roots of th 


that the error involved depends he ratio of this quantity 


square root of the mean head 


true I 


In the present article this error is evaluated for various types 
sram for the first time, and a general rule is derived which enabl 
at a glance whether a diagram can be integrated directly by 

an ordinary planimeter, or whether it must first be replotted « 

basis or integrated by means of a special square-rooting planimet 
In a later article Mr. Hodgson will describe two square-rootin 

meters which enable the mean of the square root of the “heads 


obtained 
Correction—Transverse Tests on Round and Square 
Bars of Grey Cast Iron. 

HERE was an error in the article on Transverse Tests on R 
fe Square Bars of Grey Cast Iron published in the Sept 
issue of INSTRUMENTS. The transverse formulae should read 

W. | 32 W 


ee Se | ee oe ——— for round bars 


— for square bars 


breaking load in tons 
length between supports 
diameter of bar 
length of side of bar 
The correct formulae were used in calculating the results 
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The Measurement of Temperature 


HE following is taken from a letter received from Captain M. F 
Béhar, Advertising Manager, C. J. Tagliabue Mfg. Co 


e article on the measurement of t mperature is excellent. It 
ctl al ope than does the article : 
Encyclopedia Britannica and it 

Now in the “classification 
you group the vapor-ter 
| 


“expansion of liquids 


ind in fact eac investigator 


INDUSTRIAL TEMPERATURE MEASUREMENT 
Part One Indicating Instruments 


| . 1g Thermometers) 


c. Gas 
3. Solid Expansior 
a Bi Metallic 
b. Metal and Reft 
4. Electrical Resistance 
a Nickel 
b. Platinum 
ve 900°F. (Indicating P 
Thermo elec trical 
a. Galvanometrix 
b. Potentiometric 
c. Semi-Potenti 
Optical 
Radiation 


| 1 
> that the above o1 
temperature instrur 
on. I have given 
lassincation which 1s 
vufacturers and users of industri mperature 
11 ' ) 1 1 ae 
uboratory worker. Reconciliation 1 iDsolutely 1n 


Jpoints 


The C. J. Tagliabue Mfg. Company have installed a 600 


press to form brass parts of their instruments now produced 

| | 
This press 1S the largest press ever to be installed in Metropolitan New 
York, and is also the largest ever to be installed by an instrument 


turer. 
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Instruments Collaborators 


Ashe, Head of Electrical Equipment and Ce iction Department 
Technology, Pittsburgh, Pa 


Byers Companv 


Dr. Waldemar 
Paul B 


J I 
England 
H. L. Hazeltine, Chief Engineer, Sterling Varnish Company, Pittsburgh, Pa 
John L. Hodgsor hnical vert, Georg Cent, Ltd., Eggington, England 
Prof. George Hosmer, Professor of Geodesy, Massachusetts Institute of Technol 
Mass 
Prof. J. W ard, Asssociat rofessor « pographical Engineering, Massact 
of Technolog; 
Prof. Hans vor ptner Iniversity of enr ‘ienna, Austria 
Dr. Friedrich Koerber, ector of th r lhelm-Institut fuer Eisenforschung 
Germany 
Dr. V. M. Krivibok, Asst irector, Metallurgical Research Bureau, Carnegie Instit 
nology, Pittsburgh, Pa 
A. A. Lebedeff, Physicist of the Optical Institute, | 
John M. Lessells, Engineer in Charge, Mechanics 
Electric and Mant ring Company, East Pittsburg 
E. S. Lincoln, Consu z Electrical Engineer, 
Richard R. Moore, veering Department, Wright Aeronautical Corporation 
I Metallurgist, British Cast Iron Research Associ 


Parsons Sachs, Consulting Chemical Engineer, New York, N. ¥ 


P. H. Schweitzer, Associate Professor of Engineering Research, Pennsylvania State 
State College, Pa 

Harry Seltz, 
Pittsburgh, Pa 


Asst. Professor of Chemical Engineering, Carnegie Institute of 


Foster D. Snell, Consulting Chemist, Honorary Secretary of the American Sect 
of Chemical Industry, New York, N. Y 
»mas Spooner, Asst. Director, Research Laboratory, Westinghouse Electrical and M 
ing Company, East Pittsburgh, Pa 

Francis M. Turner, Jr., Vice-President and Editor, Chemical Catalog Company, New Yor! 

Prof. J. W. Tynan, S. J., Assistant Head of the Physics Department and Director of 
mic Station at Fordham University, New York, N. Y 

Dr. S. R. Williams, Professor of Physics, Fayerweather Laboratory of Physics, Amherst 
Amherst, Mass 

Prof. W. R. Work, Head of the Department of Electrical Engineering, Carnegie Ins 
Technology, Pittsburgh, Pa 

C. B. Wright, Supt. Power Distribution, Duquesne Light Company, Pittsburgh, Pa 
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Instrument Pioneers 


Sir Horace Darwin 
(1851-1928) 











1851, and was the fifth son of Charles and Emma Darwin 


Peres, DARWIN was born at Down, England, on May 
was educated at Trinity College, Cambridge, matriculating in 1874 

After taking his degree, he served his apprenticeship at Easton 
Anderson, Engineers. During this time he designed his 
strument, a klinostat, for recording the rate of 
He built the instrument himself with the aid of the company pattern 
maker, and it was used for many years by his brother, Francis Darwin, 
in the Botanical Laboratory at Cambridge. 

On his return to Cambridge, he produced in conjunction with A. G 
Dew-Smith the instruments for the new Physiology Laboratory at the 
University. A little later Darwin designed for his cousin, Francis Galton 
the anthropometric instruments with which so much of Galton’s work 
was performed. With his brother, George Darwin, he designed the 
bifilar pendulum form of seismograph for recording very small seismik 
disturbances. All his life he was interested in seismological work, and for 
many years was a member of the Seismological Committee of the British 
Association. The rocking microtome was also developed by him at this 
time. 

The partnership with Dew-Smith lasted for ten years, and then they 
separated, Dew-Smith retiring, and Darwin retaining the instrument 
making business. This was organized into a company in 1895 as the 
Cambridge Scientific Instrument Company, Ltd 

About 1895 Darwin became interested in the local government of 
Cambridge, and was Mayor for the year 1896-97. For some years he 
was a director of the Cambridge Gas Company, and took a leading part 
in the introduction of modern equipment. He was a member of the Board 
of Electors to the Professorship of Engineering and took great pride and 
interest in the growth of the Engineering school. He was elected a 
Fellow of the Royal Society of London in 1903. 

A few years before the outbreak of the war he was made a member 
of the Advisory Committee on Aeronautics, appointed to advise the 
British Government what researches should be made to develop the 
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science of flight. Darwin regarded it as his special province to 
instruments required to study the behavior of aircraft in flight 
brought him the greatest sorrow of his life in the death of his 
Erasmus, who was killed in April, 1915. 

He devoted all his energies to designing instruments for the 1 
ditions introduced by air warfare: height-finders and methods 
aircraft to meet attack by the air, gun sights, etc. In 1917 hi 
chairman of the Air Inventions Committee. For his services on t 
mittee he was made a Knight Commander of the Order of th 
Empire in 1918 

Darwin's influence will be most lastingly felt in the improv 
introduced into the design and construction of scientific instr 
There is no doubt that he had a unique genius in the creativ: 
new instruments 

Although during recent years increasing ill-health made it i1 
for him to visit the factory regularly, yet he kept in touch wit! 
portant developments in the business, and was always ready to |} 
his advice. He died on September 22, 1928 

He married the Hon. Emma Cecilia Farrer, daughter of Lord | 
in 1880. They had two daughters, Emma and Ruth, and on 
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The Determination of Flashpoint of 


Varnishes, Paints, Etc. 
H. L. Hazeltine* 


one would expect that there would be no difference of opinion in its 


}LASHPOINT is a term that is so continually used in industry that 


pplication. It seems, however, to be the sort of word that all understand 
in a general way but few take the trouble to examine into its exact mean 


ing with the result that two people can rarely discuss it with the 
assurance that they are speaking in one another's vernacular 

It is an important term to industry. Sometimes it determines a freight 
or ocean rate of transportation. Sometimes it has an effect upon insur 
ance rates. Very often it is ignored as being “too technical” whereas as 
a matter of fact safety depends upon an intelligent interpretation of it 
and its relation to certain commodities. 

Flashpoint is defined as that temperature at which vapors are given off 
from an inflammable substance in such quantity that when mixed with 
air they may be ignited with a flame but will not continue to burn of 
themselves. This should not be confused with fire point which is the tem 
perature at which these volatile gases will continue to burn when the 
flame has been withdrawn. 

“This material shall not flash at 70°F.” is often used in writing a 
specification. What is meant is in effect, “If this material is exposed to 
the atmosphere there will be no danger of its vapors igniting should there 
be an unprotected flame in the immediate vicinity.” 

So far as paints and varnishes are concerned there is no danger of 
their flashing when they are in closed containers but there is always 
danger when these containers are left open near a flame. Flashpoint then 
derives its importance from the fact that by its measurement the behavior 
of these materials may be predicted when they are exposed to certain 
conditions. 

Since flashpoint is defined in terms of the rate of evaporation of vola 
tile matter its value will vary with the quantity of liquid, the area of 
the exposed surface, the rate of temperature rise, the heat conductivity 
and thickness of the container, the size of flame and its distance from 
the commodity’s exposed surface. In designing a test therefore these 
factors must be taken into consideration and safeguards must be outlined 
to eliminate as far as possible the personal equation. 

This has been done in the case of the two instruments that are in 
common commercial use—the Open Cup and the Closed Cup. As the 
results obtained are not the same, care should be taken in writing speci 


hcations to indicate the method employed. 


of Insulation, Sterling Varnish Co., Haysville, Pa 





INSTRUMENTS 

















. 


7 
4 
4 
4 
‘ 
Py 
Py 
4 
Re 
. 
5 
5 
PY 
; 
4 
Pt 
_ 
5 
‘ 
‘ 











Fig. 1. Cleveland Open Tester. Fig. 4. Tag Closed Tester. 
Fig. 2. Pensky-Martens Closed Tester. Fig. 5. Foster Closed Tester. 
Fig. 3. Elliott Closed Tester. Fig. 6. Tag Open Tester. 
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The Cleveland Open Cup has been standardized for open cup determi 
ns. It consists of a copper cup 1g” thick 2'/2’”” in diameter 1 5/16’ 

p to which is attached a guard ring near the top. The cup is filled 
with the commodity under test up to the filling line which is marked 
clearly on the inside of the cup 4g” from the edge. This is then placed 
upon a tripod the metal plate of which is covered with a ring of asbestos 
board so as to prevent radiant heat from reaching the sides of the cup 
The temperature is measured by a thermometer suspended in a vertical 


position so that the bottom of the bulb is 44” from the bottom of th 


cup. Heat is applied to the bottom of the cup in such a manner that there 
will be no danger of local super-heating. The rise in temperature should 
be 10°F. plus or minus 1° F. per minute. At every 5° rise, the test flame 
which should be 5/32” in diameter is drawn in a straight line across the 
diameter of the cup in a plane with the upper edge. The flashpoint is the 
temperature read on the thermometer when a flash appears at any point 
on the surface of the varnish. This should not be confused with the 
bluish halo that sometimes surrounds the test flame 


The objection raised in regard to this method is that the most volatil 
and therefore the most inflammable gases escape first but not in sufficient 
quantity as to be readily ignited and hence the flashpoint is higher than 
the true value. Nevertheless this is exactly the condition that exists when 
a paint or varnish is kept in an open container such as occurs in a shop 
using it for dipping purposes. 

The Closed Cup is recommended by the American Society for Testing 
Materials for all determinations where volatile flammable liquids are in 
volved. The procedure is completely outlined in their Standards under 
Serial Designation 56-21. 

The Closed Cup apparatus consists of a metal cup similar to the open 
cup surrounded by a water bath and the whole encased in a metal shield 
equipped with a tight cover so that there will be no escape of the volatile 
vapors. A stirring rod is provided so that the temperature of the varnish 
may be kept uniform throughout. The test flame burner is mounted on 
the cover so that it may be automatically introduced into the cup upon 
opening of a slot. The size of the flame is regulated by comparison with 
a bead 5/32” in diameter mounted nearby. Heat is applied by means of 
an alcohol lamp in the base of the tester and should be so regulated that 
the temperature rise shall be 1.8°F. per minute. Standard thermometers 
are provided to give the temperature of the varnish and of the water 
bath. 

As in the case with the Open Cup, the operator should watch care- 
fully for a true flash or slight explosion of the gas and should not con 
fuse this with the halo that surrounds the test flame when the varnish is 
nearing its flashpoint. Several check tests should be made using in each 
case a fresh sample until two or more determinations agree within 1°F 
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A correction may be made for atmospheric pressure when 
sults are desired. For each rise of 1” in the barometer reading 
normal 1.6°F. should be subtracted and for each decrease 
barometer reading below the normal 1.6°F. should be added 

While this method is undoubtedly more scientific it may bi 
what may be expected should a person open a varnish cont 
insert a lighted match to see how full it is. While in this day 
expect anyone to be so foolish this is exactly the condition 
when the attempt is made to bake a varnish in an oven having 
ventilation. A fire is sure to occur if the oven is heated by dit 
in the case of electric heat if there is a defect in the wiring 
} 


Occasionally it is found that the desire for a material havi 


Ay 
flashpoint is based upon the idea that such a material will 


eliminate the fire hazard under production conditions where th 
is heated to temperatures considerably above those encounter: 
normal room. This is an erroneous impression particularly 
operations. The flashpoint of a varnish or paint is dependent 
flashpoint of the volatile portion or solvent. These solvents flash 
peratures ranging from below room temperature to a 

Most volatile materials flash at low temperat | 
little over 100°F. It will thus be seen that since baking temperat 
above 212° F. that the material will be heated to a point far in 
the flashpoint; hence there will be no difference in the fire risk 
a material with a low flashpoint is used or one with a high 


On the other hand danger of fire can be reduced to a mi! 


I 
proper ventilation not only in the ovens themselves but also ar 


varnish tanks. Necessity for air in given proportions has alr 


] 


pointed out in the definition for flashpoint. If an excess of ait 
there can never be an inflammable mixture with the vapors 
from the varnish. Furthermore it must be remembered that th 
will not ignite of themselves; a flame or spark is required. 

Flashpoint therefore is only one of several features to be 
in estimating a fire hazard. It should not be used as a means of 
ing the suitability of a varnish or paint for a given piece of 
value lies rather in its use as a means of determining the relativ 
mability of a substance for storage or shipping purposes 

Our readers will be interested to know that Wilson-Maeul 
Inc., have just broken ground for an addition to their factory. T} 
tion will be 54’x40’, and four stories high, of reinforced conc 
struction, exactly like the construction of the present factory. TI 
permit lateral extension of the Machine Shop, the Assembly Depart 
the General Offices, and the Development Department, and is 0 
simply by the increased demand for their various instruments. | 
words, in their present quarters all departments are crowded 
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e 
The Care of Electrical Instruments 
E. S. Lincoln * 

N a properly located and operated standardizing laboratory the facili 
| are such that the larger primary instruments are usually well 
protected, and are not subject to much abuse 

It is the portable measuring instrument that is often neglected in its 

ily use. In Fig. 1 is shown a portable voltmeter that has been in use 
for thirty-two years and has never been returned to its makers for re 
pairs This instrument has received proper care. The effort necessary to 
properly care for instruments is nothing in comparison to the results to 


he obtained. 


a 





sis ~ e ee ae | . Y He 
TWESTON STANDARD PORTABLE We ELECTRICAL STRUMERT C1 


MADE B 
WEWAPERIUSA. 


lating and Direct Current Volimeter No. # PE 











Fig. 1 

Listed below are a few suggestions which are well worth while to 
consider by those who have anything to do with electrical instruments 
of any nature. 

When an instrument is first received a record should be made showing 
its number, model, and other details. In case of loss at some later date, 
you can then notify the makers and they will automatically notify you 
in case it should ever be returned for repairs. Instruments should be 
listed on the inventory of the company and a careful record made for 
future use. 

When testing equipment consists of many instruments it is a good 
policy to distinguish each by a special number instead of using the manu 
facturer’s number upon the instrument. This suggestion may be adopted 
by a small key tag fastened to the instrument or by means of a small 
nameplate fastened to each instrument case. Some owners paint the de 
tails of the instrument on the outside case. These numbers can be used 
for reference and quick identification. Fig. 2 suggests a method of identi 
fication by using a common key tag. Never use nails to attach such tags 


or pound screws to start them. 


*Consulting Electrical Engineer, New York, 
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Numbers and tags should be covered with a transparent vari 
white shellac for protection. Where a large number of transform: 
to be marked, these small tags, properly marked, may be purchased 
low cost. Such a system of numbering instruments, meters, and 
formers will be found of great convenience in making tests, as mat 
turers’ numbers are usually high and often difficult to read. 

A form of card to use in indexing instruments, as shown in Fi 
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recommended On the bac K Of this card may be recorded th 
record of the instrument. 

When instruments are not in use they should be put away 
location that is free from dust, oil, heat, moisture and excess 
tions. A bookcase or some covered partitions offer good storage 
instruments of any nature. When not in use all instrument ca 
be closed, and instruments provided with separate cases should 
in their containers 

In making tests it is absolutely necessary that a proper place | 
for the different instruments, and they should not be placed 
floor as they are liable to become injured and in that position 
extremely hard to read. When using instruments intermittently 
extended period of time, without disconnecting them, it is recor 
that they be properly covered with canvas or some water-proot 

When instruments are being carried for any distance leather 
cases made to fit are recommended. 

The packing of instruments for transportation should be giver 
consideration, and whenever they are shipped for any great 
they should be packed in excelsior after being carefully wray 
paper. Excelsior absorbs the vibration better than any other pack 
terial. 

When instruments are carried on trains, trolley cars, or in auto! 
it is not good practice to allow them to rest on the floor or on t 
unless it is provided with a cushion. 

Excessive vibration is liable to damage any instrument in tin 
cushions are available it is better to carry them in the lap unless | 
in a box containing excelsior. Always lift the instruments and never 
them to slide on their rubber supports 

Instrument transformers having no movable parts can s 


t 
tana 


vibration and do not require as much care as pivoted coil instrum 

The covers on the large size Portable Precision Instruments can 
be removed. This is very convenient when a number of instrum 
used in making some particular test. Be sure that these covers have 
protection when not in use, and that they are put back on the 
instrument when the test is completed. 

Polishing wooden meter cases occasionally with some good fur 
polish will assist in keeping them in first-class condition. The bett 


appearance of an instrument, the more care is applied in handlin 


using it. 

If a meter becomes damaged or needs attention in any way, 
direct to the manufacturer with transportation charges prepaid. P 
the glass over the scale to avoid breakage, place your name and add: 
inside the instrument case, and also write a letter to the maker, 
the number and model of the instrument, how shipped, and th 
you wish done. Be sure to keep a copy of your letter and the nu 


and model of your meter. 
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Integration of Diagrams 


For which the Movement of the Pen is Proportional to 
the “Orifice Head” by Means of Ordinary “‘Area- 
Measuring” or “Radial”? Planimeters 


John L. Hodgson, M. Inst. Mech. E. 


HE pen movements can be recorded on two types of chart; the 


cylindrical type as illustrated in Figs. la and 1b, and the disc type 
s illustrated in Figs. 2, 3a and 3b. 

“The “area-measuring” planimeter is adapted to find the mean height 
{ diagrams drawn on cylindrical charts, and the “radial” planimeter the 
mean height of diagrams drawn on disc charts. 

Provided that this mean height corresponds to the mean head, the 
mean flow can be calculated. 

In what follows it is assumed that the pen motion is proportional to 
the “orifice-head” and that the flow to be measured is proportional to the 
square root of the “orifice-head” recorded 

It is shown in Appendix I that if the “mean height” be obtained for 
an “orifice-head” diagram drawn on a cylindrical chart by integrating 
the diagrams with an ordinary “area-measuring” planimeter, the square 
root of the “mean head” corresponding to this “mean height” will not 
differ from the square root of the true “mean head” by more than 1.5 
per cent provided that it is possible to include the whole of the pen travel 
between two lines which are drawn at distances A and B from the time 
hase OX, see Fig. la; and for which the distance OA is not less than 
half OB. 

Furthermore that if OA is 0.6 times OB, the error in the planimetered 
flow cannot exceed 0.7%, and if OA is 0.7 times OB the error cannot 
exceed 0.4%. 

The usual errors will be about half these amounts, so that if allow 
ince is made according to the following table practically no error at all 
is introduced. 


Table | 


Ratio Possible Proposed 
OA Maximum (-+-) Error Deduction 
OB ( 

0.5 

0.6 
0.7 


It will be obvious that if small peaks or depressions such as D in 
Fig. la lie outside the boundary lines above described, these will not 


cause appreciable errors if they represent only a small proportion of the 
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Figs. la and 1b. If OB/OA or OB’/OA’ is less than 2 for a particular area, the 
proportional to the square root of the mean reading obtained for this area by means 
ordinary ‘‘area measuring’’ planimeter. 


Figs. 3a and 3b. If OB/OA or OB’/OA’ is less than 2 for a particular area, the fi 


proportional to the square root of the mean reading obtained for this area by means 


ordinary ‘‘radial’’ planimeter. 
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juantity registered by the chart; also that less error is made by in 


.g such peaks and depressions in the planimeter traverse than by 
ng them out. 


his simple rule enables charts, such as are shown in Fig. la to be 


‘ated without further trouble, and its application leaves no doubt as 
to whether or not a particular diagram can be integrated by means of 
“areameasuring planimeter without dividing it up int 
shown in Fig. 1b. 
In case it is impossible to choose boundary lines for which the ordinat 
OB is twice the ordinate OA as in Fig. 








la, which include the whole, or 
practically the whole, of the pen line, the chart may be integrated in 
sections as shown in Fig. lb; the average head for each time t,, t.. etc.. 
being determined and used for obtaining the total flow 
The above rule enables any “‘‘orifice-head” diagram drawn on a cylin 
lrical chart to be integrated by means of an ordinary “area-measuring™ 
nlanimeter. It will, however, be obvious that in those cases where the 
diagram would have to be integrated in many sections it is preferable to 
ise a special “square-rooting” planimeter, from which tl 


1e mean height 
can be obtained directly irrespective of the fact that the pen line does 
not lie between the boundary lines which lie at given distances from the 
time base. The same general rule applies to circular charts 


such as are 
shown in Figs. 2, 3a, and 3b 


In this case, however, the mean height of 
the chart must be found by means of a “radial” planimeter 
The rule for integrating “orifice-head” diagrams may be summarized 
for both the cylindical and the radial type of chart as follows 

For portions of the diagrams, such as those shown in la and lb, 


which lie between lines whose distance apart is AB (or A’B’) and 


for which OA (or OA’) is not more than half OB (or OB’) 
(a) Go round the, area by means of an “area-measuring™ or a 
“radial” planimeter, as the case may be 


(b) Divide the planimeter reading so obtained by the 


val corresponding to the area considered i 
the mean height of this area 
(c) Take the square root of this mean height in order 


a number which is proportional to the mean flow 


—  F 
eceding 


APPENDIX I 


not 
YY tes 





peaks as shown in t 


at any if 
KVy 


+ 


a Oonstant 
the instantaneou 
time interval 


duration of tl 


ind a and b are multipliers 
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True Average 


> Average Flow 
calculated from 
average head 


The true average Flow (4) 


If now we Vary a and b we can calculate by 


values of R such as those tabulated below 


Table II 


From such a table it will be 


and that even when b l and a 


. 


cannot exceed 1.5% fast 


A simple extension of the above 
head” diagrams drawn on disc ch 
of a “radial” planimeter 


It is common experience that next to possessing informatio 
consideration is to know where to find it. This is especially 
present when the vast amount of information probably ava 
almost any subject is so great as to lie beyond the capacity of 
vidual. The problem usually is to know where to find what 

The world-wide demand for information of all kinds has 
rapidly that one is often at his wit’s end to know where to | 

If you are looking for instrument information—you will fi 
Instruments 


Instruments Book Shelf 

N this section the recent books on instruments, measurin 
] tests, inspection and control, etc., will be reviewed 

Orders for copies of the books reviewed there, can be 
STRUMENTS BOOK SHELF, c/o INSTRUMENTS PUBLIS 
COMPANY, 1117 Wolfendale Street, Pittsburgh, Pa. 





ssn 
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New Instruments ] 
J 


Recently Developed by Instrument Manufacturers 


SS 9] =>]. B=» SS S|] 


Carl Zeiss Precision Measuring 


Machine 


(George Scherr Co.) 


HE Precision Measuring Machine is distinctly a master gage of the 
‘Ee order, as it permits obtaining absolute measurements within the 
losest limits directly; that is to say without the aid of comparative 
standards. It is indispensable for a variety of work which due to its size, 
shape or infrequency can either not be conveniently measured otherwise, 
tr for which dependable comparative standards are not available or dif 


ficult to provide. Being intended for absolute measurements, the first 
quirement of a Precision Measuring Machine is that it should be so 
built as to present by its arrangement an unvarying standard of meas 
irement. This ideal has been approached to a remarkable degree in the 


Carl Zeiss Optical Measuring Machine illustrated in Fig. 1 





Fig. 1 


Its construction has been based on an entirely new optical principle 


vhereby micrometer screws as well as devices for controlling their rather 


xcessive measuring pressure have been eliminated entirely. In their stead 
mly glass scales are being used together with an optical indicator 
(OPTIMETER). These glass scales, being permanently fixed and being 
nly observed through the microscope, will not wear and therefore retain 
their original accuracy indefinitely. 

The principle of design is best explained by reference to the diagram 


As can be seen the machine consists principally of bed “k.” headstock 
‘b” and tailstock “a.” Imbedded in a soft steel rule and located in the 
bed are glass marks “g,” 4 inch. apart from each other, as well as glass 
which is 4 inch. long and subdivided into inches, tenths and 


scale a 
005”. Attached to both the headstock and the tailstock are 


hundreds by 
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units of an optical (collimating) system “h” and “i” 


Through this system the lines of the glass marks “g’ 


given position of the tailstock are transferred by means of proj 


ination into the microscope “e,” where they are observed simult 


with the image of the glass scale “d.”’ In other words, no matte 
position the tailstock may be, all readings are always obtained in 
microscope, except for the subdivisions of .005”. These are furt 


~vr 
an adjacent Optimeter tube in .00005”’, the scale having a rang 


~*r Ad 
and minus .005” and an inherent accuracy of .00001” (des 


INSTRUMENTS” for May, 1928). 

The characteristic advantage of the collimating system is its 
pensating feature for errors caused by slight irregularities or w 
ways for headstock and tailstock and their resultant lack of 
respectively 

The glass scales are made of carefully aged glass with the sai 
cient of expansion as the steel in which they are mounted. Th 
tion is produced by a special interferometric process and calil 
the correct position of the lines within .000008”. Allowing for 
errors in setting and reading, the average working accuracy of 
chine will be: 

° 1 
length in inch 
. 


for lengths up to 4” 00002 


200000 


length in inch 


for lengths over 4” 

100000 
As an example, this would correspond to an error of .00003” 
length and .00007” for 5” of length 

To operate the machine the tailstock by means of a handwl 
moved to the zero mark in the bed. Next the headstock is set 
over the glass scale “d,” whereby both measuring anvils contact 
stant but very light pressure of about 7 ounces being maintained 
Optimeter tube. A fine adjustment permits to set the Optimeter 
zero, whereupon the setting is completed and the machine ready { 
ing measurements. 

For the handling of long cylindrical work such as spherical end: 
pair of roller V-supports is provided. Flat work is placed on a 
table which floats on balls in longitudinal direction and has cros 
ment as well as vertical travel by means of rack and pinion. Thi 
ment also includes an auxiliary attachment for inside measurement 
making the machine fully universal in its scope 


Every purchaser pays the cost of selling him the goods he buy 
the seller’s business to use every means to keep the selling cost 
make the service worth all that it costs 
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Time Cycle Contactor 
(Automatic Temperature Control Company, Inc.) 
are used for operating doors advancing furnace load and moving 


T, NNEL type furnaces where hydraulic and pneumatic cylinders 


} 


conveyor for placing charge of work in front of the ram for the next 


le can be operated automatically on a definite time program by means 


cycl 


f four-way motor operated valves for each cylinder actuated by a time 
| 


cycle contactor of the programme type 

The figure shows such a time cycle contactor which can be furnished 
in the “Cycle Repeat” type or in the “Cycle Stop” type as required. As 
the name implies, the “Cycle Repeat” type contactor will continuously 
repeat its cycle while the main switch is closed whereas the “Cycle Stop” 
type is actuated by a manually operated push button switch, runs its 
ycle and stops until the switch is again manually closed. For the appli 
cation here described, the time cycle unit is equipped with seven con 
tact discs. The timing drum can be geared for any desired time cycle and 
change gears provided permit altering this cycle to meet change in work 


under treatment. 


Within time of the cycle the contact discs are individually adjustable 
is relation to each other, but where work under treatment is frequently 
changed and requires new setting of the individual contact discs, spare 
drums can be provided complete with contact discs spaced to order 
These drums can easily be interchanged, and under certain conditions 
their use will prove a saving in time. 

The motor operated valve equipment is positive in action, well con 
structed and built for service. 

Where tunnel or continuous type furnaces have motor operated door 
ind load advancing mechanism, suitable relays can be provided to fun 
tion such motors in desired sequence by one of these time cycle contact 
units, 
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Time cycle contactors built for this service normally requir 


minutes per drum cycle, however, these programme type conta 
been built to meet conditions calling for one revolution of dru 
ninety-six (96) hours 


Strip Chart Recording Instruments 
of New Design 


(General Electric Company) 


NEW group of strip-chart recording instruments, know: 
CD, has recently been placed on the market. The instru 
manufactured in mountable and portable form, and include 


instruments applicable in central station practice. The princi 
of difference between the new instruments and the older lin 
lower price and the more compact, small overall size. 

The Type CD instruments are contained, in metal cases 12 i1 
and only 5'4z inches wide, so that four can be mounted side | 
a standard 24-inch switchboard panel. A quick detachable « 
glass window is provided, a feature which makes chart renev 
The pen-and-inkwell arrangement is also of improved desig 
greater accessibility than in older types. Other improvements 
hinged chart frame which can be lowered to expose the ent 
mechanism, and a more efficient system of magnetic damping. T 
mechanism is driven either by an 8-day clock or by a small syn 
motor. 
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An Improved V-Notch Weir 
Recorder 


(Cochrane Corporation) 


e flow over a weir increased proportionately to the head, 
ter and integrator devices could be attached directly to 


simplest possible kind of recorder. In fact, weirs havir 


portional to head have been devised, but they 
he V-notch weir is unquestionably the 


Cochrane Typ , V-Notch Re 





particularly where there are wide variations in the rate o 
t 


t small fractional flows as well as at full flow. Its properties have beer 


investigated and it is easily and inexpensively reproduced to correct 


dimensions. 
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} 


In order to record the flow over a V-notch on a chart having unif 
tions, however, it is necessary to use some form of rectifying mechar 
At first thought it might seem a simple matter to attach a cam dir 
float stem so that it would push the pen sidewise the correct distancé 


rose. Due to the fact, however, that the flow over a V-n t 


straight 
gauge points 
idjusting the 
ire located 


Where corrosiv 


power of the head, it will be seen that such a cam would become ver 
the high flow end and there would be a tendency for it to bind. In for: 
ers this difficulty was overcome by various expedients, as by winding tl 
long helix around a cylinder and multiplying the motion by means of 
pinion, or by laying the cam out in a spiral on a large disk and multi; 


motion by means of a cable and drum 


i 
ti INTEGRATOR 


< 


ror See 


\ / WItR NOTCH 


ceeeeg: | MeL agen: 





OuTSIOE 
ICAO POINTER 
In the new Cochrane V-notch Recorder, shown herewith, a remarka 
and effective solution has been found. The cam is hung from pivot bear 
oscillates in a vertical plane, while a roller carried by the float stem a 
up and down in a straight line bears against the edge of the cam, ap} 
the axis or center of oscillation of the latter at the higher flows. With 


¢ 
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the parts, it 1s easy to get the required transiormation of n 


{ motion with a 
- rely sle { rr { he rolle nn hec the nte f ] 
f comparatively simple form, for as the roller approaches the center of oscil 


its effect in moving the cam angularly is increased, just what is required to 
date the 5/2 power law. A slight biasing weight he cam keeps the 
tter always in contact with the roller. 


he pen arm is attached directly to the cam spindle; while t 


on t 
inter 
n TI 
; 
received through a pair ol 
thed sectors. The positive, direct drive from the float to tl 
iminates the slack or back-lash found in rack and pinion or cable transmissions 
ind rapid up and down movements of the float cannot put the inst 
rder 


mounted on a separate spindle connected to the cam by a link 
neration of the integrator is controlled by motion 


motion 1e 


recorder pen 
rument out of 


The integrator is of the clock-driven type and imposes no 
w measuring parts. The gear train consists of spur 


‘ 
restraint upon the 
gears, each pair havin; 


ga 
t 
L 


f 10 to 1. There is only one tooth on the pinion and ten teeth on 


he 


gear. This one tooth engages for only a part of a revolution, the gear being held 
stationary during the remainder of the pinion revolution, as the remainder of the 
pinion has no teeth, but is circular and bears between two adjacent teeth of the 
gear. The result is that two adjacent teeth of the gear, except the first or highest 
speed gear, advances always a whole number at a time. Except for the first dial, 
‘re is, in other words, no gradual, continuous movement of the 
ild be the case were an ordinary gear train used 
Now, the first, or highest-speed, gear is advanced by varying small increments 
vhich are proportional to the momentary rate of flow. To secure this result, a 
d attached to a crank rotated by the clock operates a clutch which engages with 
he milled edge of a disk mounted on the spindle of the first counter train pinion 
Each stroke of the clock pulls the clutch back to the starting point, where it 
engages with the milled disk, and then pushes it forward until the clutch is 
thrown out of engagement by a cam. The position of this cam is determined by 
the position of the main cam, and therefore by the rate of flow, the 
1 


the transmission 
tion from one cam to the other being made by a pair of toothed sectors. It 


higures, as 


J 


t 
1 IT 
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grate d flow 


Piachares 


advantage 


1 
limited nnr 
HIE ap} 


BARR’S RESULTS FOR THE FLOW OF WATER THROI 
A 90° V-NOTCH NLIMITED APPROACI 


WITH l 


0.3009 
0.3006 
} 3003 


sto) 


> discharge 
58 H- 


made unde 


inch, 


Barr's, which Kit 
They can b 


oe 


the apex 
I k The head Was me asured 
he side of the flume about 6 f 


t on a 28 notch witl 
0.6405 H=-445 
Cone, wl 


nted on a 120 
obtained Q 


notch witl 
) - 1: 
, while 
H2.470 


vith heads up 

a 60° notch he obtained 

To obtain the coefhcient for a notch 
é, 

nas been determined by 

» ratio of the tangents of the halves o > respective angle 

] | i lent of the ci .] 1 

1e flow may be independent of the channel width, 
, ; 

hould be at least eight 


of a different angle, modify 
experiment for a notch of 


Oo 


S the head on a 90 
apex should b 


time 
LIlCS 


note 


<i 


nes t 


the e about three tir 
he head with a 4-inch head 
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Type 338 String Oscillograph 


| F : 

N many lines of work and experimentatior with alternatir 
frequently felt for a simple, sensitive, portable, and inex] 
ith which one may view with ease ei 


tained wave 
ts and voltages existing at le 


SUS 
any point in afl 
I ment the General Radio C 
eet this requirement the General Kadio Uo 

oderately priced instrument whicl 


CL } 


As a string oscillograph which op 


irposes 
] seTATES 
required by such instruments, but which affords a 


examination Of wave forms over a wide range of 
| 1 

rrent or voltage is traced by the shadow 
her than by a spot of light reflected from 


VID 


a 
ibrating element can, acc irdingly, be 


reased sensitivity of the instrument 


rit 
ld, as, for example, the observation o 


laboratory, power house, or class room 


1 simple or ¢ ymplicated circuits; 


one 


or magnetophone, the 
wing machinery or in bridges or other structu 
For many such lines 
work the portable 
nature of the equip 


espec ial 


As a reliable V1 
on galvanometer, 
e string of which 
ay be tuned to give 
good degree of se 
sitivity at any desired 
trequency over acon’ 
siderable range. In 
this respect the in 
strument is especial- 
ly useful as a null- 
point detector in AC. bridge measurements when using low 
the telephone receiver becomes insensitive and otherwis 
galvanometer has no coil 
when the string is 1 


An idea of the sensitivity of the instrument 
ing data. Using a string of 0.0004-inch tungsten 
the fundamental of the applied AC. f1 


Irequency, 
quired to produce a wave form | 


having an amplituc 
At 60 Cycles 
At 250 Cycles 
At 4500 Cycles 
At 1000 Cycles 


| ‘ c 

The DC sensitivity of the same 
seen from the following data, which gives 
deflection of one millimeter on the screen 
60 Cycles 


0.0047 \ 


O06 


1000 Cycles 
The resistance of the instrument st1 
ol the order ot 65 ohms. 
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string, and 


f vibratior 


angular, laminatec 


a 60-cycle 
around one 


‘shading <« 


speed of any desired val 


hronize the motor 


stationary wave patté 
is desirable to have 


1 


m speed of the motor is n¢ 
individual wave I her frequencies. The 60 


1 
eed 15 I é L¢ Piving a wavelilengt 


A screen bent on tl 


by looking down i 
which is provided witl adjustable metallic r that serves as 


shielding > screen when desired he observer may stand at some di 


; 
manipulating othe 


rical lens mounted in the n 


; 
ige considera 
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One Motion Control Viscosimeter 


(Teschner-Myers Co., Inc.) 


of a liquid. It is a property of matter that at best is difficult to 


W ai tes may be defined as the friction between the molecules 


measure satisfactorily. The money value of the materials evaluated largely 


the basis of viscosity tests is almost beyond comprehension because it 


n 
includes the world-wide commerce in petroleum oil and its innumerable, 
indispensable products. It seems safe to afirm that no test of comparable 


importance, that no test having received similar intensive study, remains 
, such a state of empiricism as does commercial viscosity 

One method of judging 

viscosity is to turn a bottle 

of the liquid upside down 

and note the rate of flow. 

This method is by no means 

as obsolete as one might sup 

pose. The method most wide- 

ly used today is the Saybolt 

method as standardized by 

the American Society for 

Testing Materials. It may be 

considered a refinement of 

the bottle method mentioned. 

Instead of the oil flowing 

through an opening between 

the bubble of air and the side 

of the bottle, the 

Saybolt instru- 

ment provides an 

rifice of stand- 

ardized dimen- 

sions through 

which the oil 

flows. Instead of 

merely gauging 

approximatelythe 

rate of flow, the 

time required is 

noted with a split 

second stop watch. Instead of leaving to chance the al 

tion of temperature, there are provided baths, stirrers and thermometers 
The accuracy of the test however depends on the alertness and the 


co-ordination of eye and hand of the operator as is indicated from the 


| important ques 
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following excerpts from the instructions for carrying our the t 


T.M. Serial D88-26): 


“Bath shall be vigorously stirred insert cork sopper 


1 
} 
I 


the lower end of the air chamber at bottom of oil tube, 
ciently to prevent the escape of air, but not to touch the s 
outlet tube . keep the oil in the oil tube well stirred and 
stir well the liquid in the bath. . . . It is extremely import 
that the temperature of the bath be maintained const 
during the entire time consumed in making the test 
withdraw the oil tube thermometer, quickly remove sury 
oil from the overflow cup, place the 60 cc flask in positi 
snap cork from its position and at the same instant start 
stop-watch. Stir the liquid in the bath during the test and 
fully maintain it at .. . temperature. Stop the watch when t 
bottom of the meniscus of the oil reaches the mark on the 1 
of the receiving flask.” 


Laboratories of some of the large oil companies where these t 
so extremely important, have developed and installed elaborate de: 
reduce errors due to the personal equation in carrying out 
ry} 


YT) 


procedure, but the complexity of the devices and their hi 


prevented their extension to oil laboratories generally. 


There now comes a conspicuous advance in viscosimeters of 
bolt type and yet it only does the obvious thing: it extends p1 
mechanical control to each of the important factors of the test 


co-ordination between the flow of oil and the stopwatch is achi 


a straight rod! This instrument is called the Teschner “ONE-MOTI 


Control. Viscosimeter because one motion starts the flow of oil 


stop-watch simultaneously and one motion stops the flow of oil 


stop-watch simultaneously. Temperature control is almost equal 


simple because it has a three-heat coil type electric heater that bri: 
bath to temperature rapidly, a stirrer that keeps the heat uniforn 


rugged thermostat that keeps the temperatures at any point desi 


to 210°F. 


Other improvements embodied in its construction are a therm 
set on support so that it does not need to be removed just prior 
test, a design of the chamber below the orifice that eliminates thi 
bility of error through oil flowing through before the test is starts 
stop-watch is well protected and is exposed only to the gentle p 
of the “ONE-MOTION” control mechanism; level and leveling 


are provided, a composition base has an inset to protect the flas! 


there are also an improved funnel for introducing the oil into tl 
and a pilot light. A drawer in the base may be used for accessorie 


complete in every detail 
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l Catalogue Library 0 


Check any of the publications you want. Remove the page and send 
with coupon to INSTRUMENTS. They will be forwarded to you 
(] without cost cr obligation. D 


oe SS SS SS SS a SS 


flet 


Accurate Production Records Duo-Stat 
the title of a small | 1 by tl The result 
facturing Com 
lwaukee, Wis. Illust 
tions of their productimeters 
Aerial Navigation Instruments St., Chicago, Ill. 
Henry Hughes Son, Ltd., London, Eng Don’t Guess—Test! 
av aie, * bay ee a4 
Tester-Portable York, N. ¥ 
} ¢ Federhoff megohmer 
Mannheim, Germany, rates their tester Balance—Quick Weighing 
Z This leaflet is printed in English Leaflet P.T.O. of } HY 
Carbon Dioxide Recorder Holland, illustrat 
) j Ni 62 published by Walker juick ghing ty 


j I 
I 


1 a boo 
ial Nav 


Engine Indicator 
Tafel 1 of I 
Altona et 


L 


H. Tinsley & Co., South Norwood, Lor rh 
n, S.E.-25, England, illustrate tk ler Experimenter 
ng Commutator in their st +] Me Diventuss 
Condensers Exper 
List N 19 of ‘insley € ; ith Company, ( 
Norwood, London, S$ 
eir standard 


Counters 


Hydr 
Veeder t , Hartford, Cont Gas Analysis Recorders 
shown in their catalog 25 Pamphlet N y f 
Counters—Combined Stroke and ( 54 Queen | 
Revolution - Englar ii 
Sonder-Liste N rion € ler 


iD 


Gas Volume Recorders 
Pamphlet No. 64 of W 


( 54 Queen I 


< 


} 
German Fr 


Counters _cators and_recor 
> Hart Mfe 14 St attl | Gauges- Draft and Pressure 
hav issued th | } 7 t Pamphlet N . £ Wall 
( r Hart “Standard inters ‘a 4; Q 
Curve Tracer S.E.1., Englas ; 
The Curve Tracer f ndograph : t Heat Flow Meter 


rument tor 


g current wave rms SW I : Eng 
List No. 62 of H. 7 scribing ar 
Norw i, London, S.E 
Coil Galyanometers t pipes, et 
V. v. h. P. J. Kipp € f ft How the Other Fellow Does It 
Iland hav « j > 1 stlor ving r I Br ¢ Ir ’ r . 
printed in English fol 
Dilatometer modern heat treatit ms an 
Bulletin No. 2 sued by Stanley P Hydrogen Ion Determination 
R bill tne List N ) fou T ( 
( N r 1 
= 


letrimental i Quit sone I 
Dosimeter—X-Ray The Laboratory 
The Fricke-Glasser X-Ray Dosimeter is d Volur oO N 
RE face 7 


P iteck 





INSTRUMENTS N 


ist! Er t Thermometers-Meenanical 

I Analyt Balar T} | ther 
Apparatus jard Th ter ( 
1 Rad ( par j M I lustrated 


Basi 
Laboratory 
The Gener 
M , have recently j t f leaflet vering this 
Laboratory Apparatus’ covering the Thermostats 
Liquid Depth Measurement 
Catalog Sectior 4 1 | R é 
Ga td Sroadheath near Mar me _ ; ~ 
ms a w itd. we aii : Things That Count Consider: 
shniniontn a nnd hey: fon ' Accurately 
ane A leaflet of F. B. R 
Megohmer 0 om 
rhe lel “SDM” M vered | ___ cou 
Bulletin N ; Texilscope 
Sticht & ( l at g . I I 
N. Y 
Potentiometer Shunts 
f H. Tinsley & th ver 
Bagg:  eligg Te New York, N. Y 
Tycos Rochester 
| detoh 


I 


Norw Eug 


Pressure and Vacuum Recorders 
Walker, r ller ° { 4 Q 
| Londor S.E.I Er 
phlet Nx 65-] 
Productimeter 
Tt folder f 
Bufflum St., Milw 
factured fe then 
Revolution Counters 
Snecial J ss 


. Viscosimeter 
‘ 1 nt ] f 
( J 

N. ¥ 
printed in Gi eae 
Spectrometric 
nt bulletir 


I 


Apparatus Vibrograph 
f Bellis The Vibrogt 
Hornsey Ris f vibrat 

1 j I } ' 


Snectrocran} I printed Cas 


Tachometers Vibration Galvanometer 
Catalog 1702 of I sristol mpany List N 4 f H | | 
terbury, Cont vers their tachometers f Nor London, S.I 

ording and indicating the sy 1 of rot lustr 
tion of any pi of revolving 1 hinery ter 

Tachometers and Tachographs Water Works Journal 
A recent bulletir f the Nor Tachometer I Cans , f 

werk, Germar is bei J t 

Katzenstein & O., 

York Y. Y. Sol 

Inited Stat 


Thermometers-Recording 
Standard Recording Thert 


SEND COUPON FOR LITERATURE DESIRED 





INSTRUMENT PUBLISHING 


wit 











1928 


Wheatstone Bridges 
S 1 Wheatstor Br 
ee BOE tas 
H I nsl yp | S t N 
SE. 25 
Correct Principles and Attention to 
Detail the Secret of Foxboro 
Supremacy. 
D.M 
Cox, 2 


Daylight Lamp 
t 168 of ( 


Saybolt or the T R 
Electrical Measuring Instruments 
S tive Research Instr nt ( 
York, N. Y 


M 


Electrical Measuring Instruments 
Cat No. 16 of the J I 
Walnut St ( Ill 


heir very 


Flow Indicators 
t Ni 4 lor I 
I A 


I So. Heml eo 
M-I-L I 


Hardness Testing Machine 
I Pittsburgh Instrument 


Milk Thermometers 
The ¢ J. Tagliabue Mf 
letin N Y ni 


Scales-Cordage 
r No. 1 


( 
1 
strates 


Thermometers 
I Tag | I 
i be th lia} Mi ( 
Thirty-third St., Brooklyr Me-8 
Automatic Hot-Blast Recording 
Controller 
Circular F-8-P 
Co., 4901 Stent 
vers their 
ng Controller 
Bristol’s serves all Industries 
, title of recent direct 1 
Bristol Company, Waterbury, Cor 
Better Weaving Warps at Lower Cost 
Bullet 958 of ¢ ] Taglial ( , 18 
hird St., Brooklys s- Be 


number of Tag 


plants 
Bausch & Lomb Magazine 


October 


iblished 


INSTRUMENTS 


I Ser 
I Her H 
Bridge—Student’s Kelvin 
Bulletin No. 434 of 1 
Stentor A P 
Br 


Check-Up! 


Concerning Drying 
Bulletir S54 | 
( 18 Thirty-third St 


( 


Extensometer System Geiger 
Lel I ‘eo Alt 


nt Tt 


Engine Indicator 
Lehr M l 


Ger 


Galvanometer 
Bullet N 43 
] | love 
Dwarf 4 
Gas Service Journal 


S 


| len Kar Ser R 

Handy Bristol’s Recorder 

a fristol ¢ Water I ( I I 

ly lith y of their Bulletin N 

A av 

Long Distance Transmitting and Re- 
ing System 


cord 
] B ( \W 


Laboratory Equipment 
The Palo Comy 
York, N. Y I 


Instrument Investment News 
The October is f tl } 


4 


Measuring Machine 
Th , Mi ir 


by Bulletin ¢ 
hu , 142 Liberty 
Microscope Record 
The Mier pe R 
\ on & Sons, Lt 





INSTRUMENTS 


Micrometer Compensator for Magnetic Topographical Stereoscope 
Compasses Pamphlet N 1, Barr 
| litteringtor M t ter ( Cl S trat 
Instrument + Lexington Ave., Transits & Levels 
Brooklyn, N. ¥ Wm. A rth & Sons 
letin B-2 to cover R 
[ransits & Level 


Arch Street, PI I » covets © Temperature—The Most Vital Facto, 
i in Modern Laundry Operation 
the title of Bulletin N 


Ohmmeters 


Pocket Transit oe a oe Mfg. ( 
| tin C of Wm. Ainsworth & ns, 2151 St., Brooklyn, N. Y 
I ‘ cS; D ver ( ] lescribes € 
I Brunton Patent | 
Price List—Chemicals 
| I Baker ( 1 ¢ , Phillipsburg, N bop a 
} t l Colo 


Weights 
Ainsworth Precisior 


Potentiometers enatiemneter 


I t . 


er thu 


Y The | 


Radio Instruments Instruments 


N k N ] 
Yt r R Instrun 
Sampling and Gauging Instruments 
Catalog 957 of C. J. Tagliabue Mfg. ( ace, - Salie 
Thirty-third Street, Brooklyr as nd Therm meters, 
I t N I lit nd 1 pressur nd pressure g 
ef Mathematical Drawing Instruments 
Yioxide Meter Booklet No. 150 published by A. ( 
; 1028, I is & Northruy ton, Ltd Manchester, Engl 
St Ave., Philadel; a, brief rawing instruments 


tr SOo Meter 


I 


Sulphur I 


SEND COUPON FOR CATALOGUE LITERATURE DESIRED 
INSTRUMENTS PUBLISHING CO., 1117 Wolfendale St., Pittsburgh, Pa. 


Please send us, without obligation, the literature checked herewith. 





Company 


Name 








Address 











Information in Instruments 

GREAT number of our readers have expressed their appr 
A our efforts to cover the developments in the field of instru: 
both in this country and abroad. The editor takes this opportu: 
assure these and all other readers, that he will continue to cover | 
original articles, new instrument section and current literature 


all information on instruments the world over. A number of very 
esting papers have been promised for future issues. NO ONE, WH 
IS CONCERNED WITH INSTRUMENTS CAN AFFORD 


MISS A SINGLE COPY. 
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Operator Checking Telephone Plug with 
Contour of Master Outline 


Contour 


Measuring : 
Projector ‘s 


Insuring Indispensable Accuracy 


Manufacturers of calculating machinery know the necessity 
for accuracy in every part, at every point of construction. 
The Monroe Calculating Machine Co., at Orange, N. J., in- 
sures accuracy by checking forming tools, odd shaped 
blanks, master gears, templets and other important parts 
on a Bausch & Lomb Contour Measuring Projector. 
Simple—witness the man operator—and scientifically accur- 
ate, it not only reduces manufacturing costs by eliminating 
the necessity for using master gauges in many production 
operations, but it greatly simplifies experimental work. 


Details of profitable applications of Bausch 
& Lomb Methods of Optical Measuring in 
various types of commercial plants for the 
asking. Write us. 


BAUSCH & LOMB OPTICAL COMPANY 


637 ST. PAUL STREET ROCHESTER, N.Y. 
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Current Literature Review 
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instrument readers 


LSS 2 | ]=>=]=0.SS60S520SHa— 
The Electrical Testing of High Tension Insulators. J. Wallich, Eng 
July 1928, PP 187-190 
] +} re | th tr + ’ 
- jescrit 
Cathode-ray ~~ —e and Their Uses. 
pp. 404-412 
The fol ng f ts 
Reflection of Light by Terra Cotta Surfaces. F. Benford, G 
pp. 424-431 
Knowledge of the 
Geophysical Methods Applied to Exploration and Geologic Mapping 
Michigan Copper District. T. M. Broderick and C. D. Hohl. | 
Geology. Aug. 1928 pp. 489-514 


S Dir 


A New Type of Aquarium naam 
June 1928, PP. 129 Ls 
Instrument briefly tr 
Mode of Sectation of rt Shonen in “m Microscope. H. M 
Sox June bord. g 133-143 
This paper n of tl forth by Prof. ] iM 
Seme leausihiainine expermients dedinn with a quantitative method of dete: 
ing the resolving power of microscope objectives. B. K. | 
Roys il Micro Soc. June 1928, pp. 144-158 
As 
Secmeinanie ‘Study of Fuels and Analysis of Detonation Theories. G. | 
J S.A.E. Aug. 1928, pp. 167-17 
This par re pam ntinuatior lor ne | 
f Clark, Al rf 1 Br 


Importance of Gas ond Gasoline Analysis to the National Gasoline Ind 


rt 


W. W. Robinson, Jr. Natural Gas. July 28, pp. 28 


The various tests are d 
The Flow of — in Pipes. E. S. L. Beale 
Technologists. April 1928, pp. 23¢ 
The problen ft anesl 
Flow and Minseeunene of Gases in Pipes. 
Technologists April 1928, pp. 263-264 
M +} e ] 
The Guasion of a Light Unit (Hefner or International Candle.) W. D 


Licht und | Lampe Feb. 9, 1928, pp 79 
F t if Ities attendir t sing f 


The ‘T. a B. Peon obi, santa 
and Feb 16, 192 
] he the Pt 1 
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The Pyro Radiation Pyrometer 


For Iron and Steel Plants, Coke and Gas Plants, Ceramic Plants, Non- 
Ferrous Smelting, Builer Plants, etc. 


THE PYROMETER INSTRUMENT COMPANY 
50 HOWARD STREET NEW YORK, N. Y. 
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DON’T GUESS! TEST! 
Use 
STANDCO Ohmers, Megohmers, Ground-Ohmers, Tachometers, 
Tachoscopes, Speed Indicators 
HERMAN H. STICHT & COMPANY 
21 Park Row New York, N. Y. 








Portland Meters and Counters 


For Rugged Heavy Duty 
Measuring and Counting 


Remarkable Accuracy and Endurance 


ADDE & COMPANY, Portland, Maine 








a7THAN A SLIDE RULE 


Otis King’s Calculator 
A new instrument with spiral scales that does all t 
work of a slide rule 66” long. All the speed o 
“slip stick’’ with exact readings t 4 or 5 figures 
Used for multiplication, division, fractional arn* deci 
mal conversions proportions, atios, powers, ett 
Easier to use than a slide ru sasts a lifetime 
PRICE $10.00—SENT C IF DESIRED 
A. S. ALOE CO., 1823 Olive St., St. Louis, Mo. 
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SPECIFICATIONS DEVELOPED 
INDUSTRIAL «+ SCIENTIFIC 


C. W. PETERSON, 6243 Wentworth Ave., Chicago, III. 


Formerly of the University of Chicago 








“FENNEL” 


LEVELS, TRANSITS & TACHEOMETERS 


are Surveying Instruments of highest Precision 
Write for Catalogues to 
OTTO FENNEL SONS, Kassel, 85, Germany 








All Types of Suitable for every 


Switchboard and a oe oa 


Portable Meters METERS Laboratory work. 





Hoyt Electrical Instrument Works, 857 Boylston St., Boston, Mass. 
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High Frequency Photography for the Analysis of Motion. C. B. Neblet 
Era. June 1928, pp. 360-362 
A summary of tl work of Messter, Marey, Bull, Cranz, Heape, Grylls, 
ld of ultra-rapid motion pictures. Kodak. Res I Abs. Bull 
] 
i 


Photomicrography. Naumann. Filmtechnik. Sept. 3, 1927, pp. 33¢ 
Motion pl phy wi 


[ microgr th the Ica Universal outfit is discussed and vari 


tical adjustments are made. A method whereby a camera with nondetachabl 

ised for photomicrography is explained. Kodak Res. Labs. Abs 

The Unimeter—A New Instrument for Measuring Transmission and Reflectio, 
L. Block, Licht und Lampe. March 22, 1928, pp. 207-208 an 


1928 pp. 244-247 
,» Schmidt, and i 


ul trument 1 
ne beam, before entering the 
rade ta tous path, i Jak Res. Labs. Abs. Bull 
Standard Method of Seenins Test Sheets. Pulp and Paper 
449-456 
Details are given f 
Res. Labs. Al Bull 
Diffraction of X-rays through a Line Grating. J. Thibaud. Physik 
1928, pp. 241-261 
i 1 the instruments and methods used in the investigat 
i e soft J nd the ultr ] OC Labs. Abs. Bull 
Super Microscope for Met allography. hace Age. April 18, 1928, py; 
The eyepiece pe is replace nd microscope made possi 
lene placed very close to the objectiv f the second microscope. It is tested for 
4 diamete ade by F. Davidson ar , London. Kodak Res. Lat 
Testing of Machinability. (Bear — spruefungen von Werkst 
Leyenseiter. S.u.E July 19, 192 8, Bod 975 Abg 


The ir nt devised the author is illustr res obtained th 


Investigations ail maser Methods of Rolling Mills, (Untersuc " 1g ul 
wachungsverfahren der Walzwerke). G. Bulle. Archiv fie Eisé 
wesen. July 1928, pp. 11-18 
*stigation of output by time orders, f é 
of power and influence of th ling process on the 


furnaces ar f cord I y se, combustion, et« 


Some Obse rvations on vdenaial Sistemi: A. Beardsley. Photo-Era, M 
pp. 252-257. 
mitations of the use of ground cameras for aerial nted 

t re made for obtainin 1 photographs Kodak vas ar< "7 a Abs. B 

Astronomical Photog raphy. re Cc he neppee Camera C raft, gone 1928 

The advantag bservation ver the visual are 
Res. Labs Abs 
Cinephotomicrog raphy. ot Naumann Filmtech nik, 3, 1928, pp 
Th author gives spex ic s for the ting banner irce, and 
Kodak Res. Labs. Abs Bull., ‘Aue 1928 
Practical Application of Duane’s Method in Determining the Quality of X- Rays 
Mallet and A. Nicolle JI Radiol et. Elec., January 1928, | 
mt seadings of 2 Renoist qu eter does n r 1 l 1 
igth nce ithe author has d 
6-30 mi hick; he d bes its use and applicat 
é » June, 192 toda ‘Res Lat Abs. Bull., Aug 
A New Photographic Sensitometer. G. Siadbei. Comp. rend., June 11 
Ra 1612 2 1613 3 
The is described as a time scale sensitometer in which the photograph 
ved wi ‘ith respect to the light source behin 1a plate in which are cut slots for exy 
power of two. The light source used as tungsten operating at low color tem; 
Ani 


lective 


Report of the Committee on Standardization of X-Ray Measurements of th 
Radiological Society of North America. Radiology, April 1928, 


X-ray intensity, one R, is defined. Specifications are giver 

surement. Spectrometric analysis of the X-radiation gives 
iality. The committee recommends that dosage be 

and chat the iality be stated in terms of effe 


t ) ‘un and time ol ipplication, 
length or half-value lay Kodak Res. Labs. Abs Bull Aug. 1928 
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CLASSIFIED CARD SECTION ADVERTISING RATES 


$10.00 per insertion 


Boxed Display Space, 2 x 7s ins. 
2 5.00 per insertion 


Positions Wanted Advertisements, 2 x 7g ins. 
Address your advertisements and replies to 


INSTRUMENTS PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh, Pa. 


NOTE: Samples, literature, catalogues, etc., requiring more than 2 cent postage should not be 


addressed to box numbers. 





12 E. 8. LINCOLN “R. P. C.” 
Consulting Electrical Engineer VISCOSITY TUBES 


Designs Investigations Reports Matched for the air-bubble method 
Electrical Research Laboratory Widely used for testing varnish 
7 

GRAYBAR BLDG. 


Vrite for circular A2 
. rvao R. P. CARGILLE 
420 LEXINGTON AVE., N. Y. C. 26 Cortlandt St. : New York 











LANCASTER & ALLWINE Boiler Room Improvement Co. 
Registered Attorneys 4057 Van Buren St., Chicago, IIl. 
> ; ia hikeedn 
Patents and Trade Mark Makers of Fuel Saving Equipment 
Information on Request Since 1911 
474 Ouray Building 
. caer tar NEE . Eclipse Smoke 
805G St _ N.W A W ashington, D.C Indicators 








WHITTEMORE STRAIN GAUGE r 5 a 
HUGGENBERGER TENSOMETER Your Card This Size 
THE ELECTRIC TELEMETER a ey, a ae 
EMERY TESTING MACHINES NSTRIJ INITS , 
THE BEGGS DEFORMETER tion in INSTRUMENTS at 
Southwark Foundry and Mach. Co. #10 wet ee oe eS 
400 Washington Avenue profitable 
Philadelphia, Pa. close the first 


FEDERAL 


DIAL INDICATORS 


Comparators Fabrie Gauges 
Amplifying Gauges Rubber Gauges 
Thickness Gauges Tap Comparator Gauges 


Depth Ga 

Theead —— Gear Tooth Comparators 
Pitch Diameter Gauges Cutter Testing Gauges 
Cylinder Gauges Internal and External 


Paper Gauges Grinding Gauges 


FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 7338 WOODWARD AVE., DETROIT, MICH 
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444 in One Year. 


pp. 477-479 


} 


Portable Recording Wattmeter Saves $2, 
Adams. Power, Sept. 18, 1928, 

The article describes st ; 

McLaurin Gummed Tape Tester. Paper Trade Jl. April 5, 1 

terval oie ae ; tant pul is es I f ¢ 

Al Bull 

Hydrogen Ion Measurements in the Pulp and Paper Mill. W. F. Hoff: 

Trade i} Fet L3. 1928, pp 151-157 
Photomicrography for the Amateur. P. M. Mallet. | 
1928, pp. 107-110 


, franc. phot 


Th rij 
Shott 
At h 


for amateur photomicrography. Kodak Res. | 
ing the Split Second. F. Westerberg. Amer 


{ ¢ teh | } 
Lal Abs. B 
Determination of Moisture in Steam by Electrical Conductivity. M 
Power, Sept. 18, 1928, pp. 484-485 
A method of determining tl sture in st M.B.R 
Selling the Meters in the Industrial Plants. M. J. Hess. Power, Sept 
pp. 488-489 
The importa f havit 
M.B.R 
Molecular Weights of Saturated Vapors by the Effusion Method. Hen: 
Jl Amer Chem. So , oept 1928, pp 2398-2401 


r 
r it M.E.H 
A Precision Pipet Viscometer. S. W. Ferris. Inc 
974 977 
Saybolt instrument itself. —M.E.H 
Modified Apparatus for Determination of Sulfur in Iron and Steel. 
metz. Ind. Engg. Chem., Sept. 1928, p. 983 
This has tt ivantage f S| y const ted nde I 
freely to the absorbent.—M.E.H 
The Measurement of Capacitance in Terms of Resistance and Frequency 
Ferguson and B. W. Bartlett. Bell Jl., July 1928, pp. 420-437 
I laptation of bridg rcuit due to M. Wien together with apparatus at 


rfbed 1 stat ind fr 


f the pri y stand The metl 


I 


The Chemist in the Electrical Industry. G. Parlour, C. H. Crowe. Car 
Aug. 1928, pp. 224-226 
Inspection and analysis of Raw Materials. Control of Shop Processes Researcl 
The Contouring of Smooth Surfaces. J. P. Andrews. Jl. Scientific 
1928, pp. 209-213 


ble iy. bg od 'M BR oe 
The Errors of a Reflecting Prism. T. L. Baker. Jl. Opt. Soc., 
pp. 187-193. 
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THERMOSTATIC ELECTRIC SWITCH. 
Herbert J. Sauvage, Ch Ill 


sage sonal pia CONTROL. 
»s Angeles, Calif 
l m, 
ELEC TRICITY ME — 
rranti, assign¢ 
281,45 
FLOW METER. ( shar! s 
Salt Lake City, Utah 
am. RIC “AL ME — RE. 
irg . 
Wi stingh 


AUDIBLE — SPEED INDICATOR. 
Gunnar Li Linkoping Swed 
gnor to Akti laget Balt 
1,678,402 
GYROSCOPIC COMPASS. 
Height, Hollis, N. Y 
Sperry Gyroscop Comy 
1,686,524 
THERMOSTATIC REGULATOR. 
l rgh, P 
Mi 


ELECTRIC MEASURING INSTRU ME N’ T. 
Walter G. Neyphies, Wilkins 6 
nd Bert C. La Bar, Turtle Cr 
ssignors to Westinghouse El] 
Co. Pat. N 1,686,635 
sur ENDEC: ATOR. R | 
Pa ss r to Westinghous 
Fl c. & Mig. ( Pat N l i 
ELECTRICAL ME ASU RE MENT oe 
MENT. Raym ; 7 P t 
Pittsburgh, Pa., ass 
Elec. & Mf 


6.639 


” Review of Recent Patents 


Printed copies may be obtained at the cost of 10 cents by addressing 
= the Commissioner of Patents, Washington, D. C. 
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WATTHOUR METER. Argy! Rutt 
East Pitt t ee 
EI Mi ( Pat. N 


ELEC TRIC Al MEASURING INSTRU 
MENT. |] \\ | W ilkis t 
P nor ¢ W ectir 
Mf ( Pat. N 

PRESSURE METER. 
Pittsburgh, P 
house Elec Mi 


VOLTMETER. 
EI ? Mfg. ( 
hf ? 
ELECTRICAL MEASURING INSTRU 
MENT. Argyle G. Rutter t Hill 
p nar to Wesel EF] 
Mfg. Co. Pat. No. 1,686,7 
TWIST METER. John H nd Sr 
Pitts Pa. Pat. No. 1,686,714 
ELECTRICAL MEASURING | INSTRU 
MENT. Wi M. Brad Wilkit 
ing, Ps nor to Westir i 
? Mfg. Co. Pat. No. 1,686,727 
SEMAPHORIC INDICATOR. | Will 
D 


( I] Pat. N 


THI RMOS rATIC CONTROL SYSTEM. 
Herbert J. S I 


( 
ODOMETER. 
es iceste! 

cr, Ne 


626.854 
MEASURING TAPE. 
Houston, 7 

Bit ( Pat N 
THERMOSTAT. 
oss 


cl 


ENGLISH PATENTS 


MESSVORRICHTUNG FUER SCHUETT- 
GUT. Wilhelm Ponndorf, Kassel, G 
maf Pat. N 459,061 

NEIGU NGSW —. Carl Jolas, H 
Germany 459 

ALS on IGUNGSW y AGE AU SGEBILDETE 

WAAGE DER ROBERVALSCHEN 
ART. Toledo Scale ( Toledo, Oh 
Pat. No. 459 164 

FAHRZEUG, BEI DEM ZWISCHEN UN- 
TE RGESTELL UND AUFBAU EINE 
FEDERW AAGE EINGESCHALTET 
IST. I. Klejniak, Duisburg-Hachfeld 
Germany. Pat. No. 459,165 

ANZEIGEVORRICHTUNG ZUR ERMITT- 
LUNG DES PRODUKTS ZWEIER 
GROESSEN UNTER VERWENDUNG 
0 gg me toon R SK: ALE N. I 
Garapon, Vi F P 


459 166 


WAAGI AN AUSLEGERKRANEN. 


a. ft 


I 


VORRICHTUNG ZUR MIKROSKOPIS 
CHEN UNTERSUCHUNG DER 
w ANDUNGEN VON ENGEN HOHL- 
RAEUMEN IN PERLEN, KLEINEN 
WERKSTUECKEN, _UDGE. Firr 
R N 


W } 


VERFAHREN UND EINRICHTUNG ZUM 
PRUEFEN DER LAGE ZWEIER ACH 
SENRICHT( NGEN. alg Carl Z 

t G y. P N 814 

ROEHRENFEDERTHERMOMETER MIT 
FUELLUNG AUS ZWEI FLUESSIG 
KEITEN IN TAUCHGEFAESS. St 

fe Hart . 


Pat. N 
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The Theory of Aplanatic Surfaces. 


pp 179-186 


I 


“ec spine lige cal gr we cig aes 
A Universal X-Ray Photogoniometer. J. D 
pp. 241-250 
Det j nt . 4 ' PI} ter ' 
The Thermal Expansion of Fireclay Bricks. Albert 
No. 181, Engg. Exp. Sta., Univ. of Illinois 


Tt 


A Laboratory Furnace for Testing Resistance of Fire Brick to Slag | 
R. K. Hursh and C. E. Grigsby. Circular No. 17, Er 
University of n 

Illinois and gi thods of 

Flow of Brine in Pipes. 
Exp. Sta., Uni o 
bulletis pny 


A Simple Ultra-Violet Fluorophotometer. B. T. Squire 
Sc. Insts Sept 1928, pp. 273-277 


A Simple High-Gpeed Rotary Pump. L. E. Bayliss and 
Insts. Sept. 1928, pp. 278-279 


4 


A Long-Period Galvanometer. D.C. Gall. Jl. Sc. Insts., Sept. 1928, py 


The magnet mronertics of 


A Universal X-Ray Photogoniometer. J. D. Bernal 
281-290 
( 
Mesmuring Seendends Zz ‘Length with Light. H 
pp 265- 269 
This arte! 
500 KV Cable Testing Plant. A. Levi & G 
pp. 275-281 
Tt 
A Cothediensdionants of High Sensitivity. 
graphen hoher Spannungsempfindlichkei 
_— cy, 1928, PP 607 619 
Sensdiben: Gintes ‘Cathode Oscillograph for Internal Measurements | in Cacuun 
(Empfindlicher Gluehkathodenoszillograph fuer IInnenau I 
einem Vorvakuum). W. Rogowski, E. $ merfeld W. W 
Elekt Sept Sept 1, 1928, pp. 619-624 
Ar s 
A ‘iangle Arrangement for Stroboscopic Investigations. (Eine 
nung fuer stroboskopische Untersuchungen) H. E 
Vieweg Zeitz Instrumenk Sept. 1928, pp. 416-421. 


The Flattening of Steel Balls md Cylinders by the Measuring Pressur« 
Abplattung von Stahlkugeln und zylindern durch a Messdr 
Bern at. Zeits. instrumenter ik. Sept. 1928, pp. 422-432 

F 

Manvel -oetneiteed ‘Method rw Absolute Capacity Measurement. (2 
well-Thompsonschen Methode der Absoluten Kapazitaetsbe 
R Skancke Zeits. Instrumentenkunde. Sept. 1928, pp 432-4 +38 
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fabrik, Werdau, I ny. Pat. N 
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rman Pat. N 459, 43¢ 
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Genf, Switz d. Pat. N 459.439 
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EINRICHTUNG ZUM KONSTANTHAL- 
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y. Pat. No. 459,718 
EINSTELLBARES KU IRVE NLINI AL. Karl 
Schmieder, Dresden, ( ny. Pat. N 
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DOPPELMIKROSKOP FUER R. AU IMBII D 
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jen, Germany. Pat Nc 459 863 
KRE ISELKOMPASS. y! 
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VORRICHTU NG ZU M SEL BSTT AETIGEN 
ANZEIGEN DER BEI EINER NEI- 
GUNGSW AAGE AUFGEGEBENE N 
ZU ogg x eg tg E. Burman R 
terdam, Holla No. 46 
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A Momogram with Circular Shaped Reading Line. 
kreisfoerm ger Ableselinie ) A Fischer 
15, 1928. PP 636-640 


N 


The lenmnene of the Aerotopograph G. m. b. H. for Aerial Phi 
‘A Gruner Bildmessung und Luftbildwesen. Sept. 1928, pp 
Inst lescril 
Aerial Pcie and Auniel Photographic Surveying: Aids for th« 
tion of unexplored lands. (Luftbild und Luftbildmessung: |] 
fuer die Erf rsch ung und ecmiachelecle Planung in un¢ 


Laendern). K. Slawik. . emeine Vermessungs-Nachrichte: 
1928, pp 55 


3 564, 

before the A ~— fof I n H 

A Special Cas of C naniibate Transformation for Different Type Measu 
(Ein Sonderfall der Koordinatenumformung fuer ungleicl 
sungen). Allemeine Vermessungs-Nachrichten. Sept. 26, 1928 
626 

Standardization and Types of Theodolites and Levels. (Zur Fra 
mung und Typund von Theodoliten und Nivellierinstru: 
Fennel. Allgemeine Vermessungs-Nachrichten. Sept. 26, 1928 
630 

Angle Measurement, Accuracy of Angle Measurement and naa 3 Error 
gons for City and Field Measurements. (Die Winkelmessun 
messungsgenavenauigkeit und der Winkelfehler in Fulete onzui 
Stadt und Flurmessungen). Allegmeine Vermessungs Nachri 
10, 1928, pp. 649-658; Oct. 17, 1928, pp. 667-673; Oct. 24 
681-686 

Improvement on Sartorius Avalytical Balances. (Neuerangen an Sart 
alysenivaagen). E. Loewenstein. Zeits fuer Feinmechanik. Sey 


PP 1-4 


Testing of Met le ie Tersdondiiecliadons. (Pruefung von Metallen 
wengungen). J. O6clschlaeger Zeitschrif fuer ceenachanil 
1928, pp. 1°3 
Met f 1 tak 
Several ‘Nomograms wad por Nay Aide for Aerial Photography. (Einig¢ 
gramme und andere Helfsmittel fuer die Luftbildmessung). O. | 
Zeits. Vermessungswesen. Aug. 15, 1928, pp. 497-502 and Sey 
pp. 529-546. 
The r I nd other 1 I | 
The Dovelapanent of Aerial Tinseaienlide ‘Dedation Instruments in Germany 
O. Eggert. Zeits Vermessungswesen. Oct. 1, 1928, pp. 593- 
eae 1928, PP. ‘a2 25-63 6 
The instruments and 
The Location of duconien lene ete in City Streets. (Unter: 
von Vermessungsmarken in staedtischen Scrassen) Zeits. Vert 
swesen. Oct. 1, 1928, pp. 614-616 
Method is briefly described 
Tests of the Effect of Brackets in a Concrete Rigid Frames. 
art, B. of S. Jl. Res., Aug 192 » PP 189-253 
d withe 
with the 


The Williams Plasticity Press. Rubber Age, Oct. 25, 1928, p. 8 


This paper describes a de for studvi the consister Ph a 
A Sonic ianeeSenonpeiee for Semtinn rere erg e Velocities in Liquids: A 
Precision Method. A. L. Loomis and J. C. Hubbard, Jl. Opt. 5 t 
Basioge: Pp. 295-307 
+ Ss] le scl T 


Period of a auld Conical ‘Jolly ‘Bilanee a ay R 
Oct. 1928, pp. 318-322 
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EINRI¢ HTUNG ZUR ABSATZWEISEN 
STEUERUNG DES F ARBBAND- 
TRAEGERS BEI MEHRFARBSCHREI.- 
BERN MIT PUNK FOERMIGER 
Al IFZEICHNUNG. Hartman und 

n, A. G. Frankfurt, A.M., Ger 


FLL ESSIGKE IT ZUR VORFUEHRUNGEN 
VON MESSWERKZE NGE N FUE he 
MINERALOELE. Martini & Huen 
Maschinenbau Akt Ges., “Be rlin, Ger 


MESSGERAET ZUR BESTIMMUNG DES 
WAERMEANSPRUCHES DER UMGE.- 
BUNG. Carl Dorns, Davos-Platz, Switz 

nd. Pat. No. 457,543 

STATIVKOPF. Firma 

, Rhid., Germany 


VORRICHTUNG ZUM AUFZEICHNEN 
VON QUERPROFILEN. Carl Zeiss 
Pat. No. 458,356 

DREHWAAGE NACH EOTOS. S. Rybar 
Budapest, Vienna. Pat. N 458,354 

VORRICHTUNG ZUM ENLASTEN 
EINER BRUECKENWAAGE, inbesor 
lere in Verbindung mit einer Kraul 

katze. F. Dondelinger, Bettemburg, Ger- 


VERFAHREN ZUR QUANTITATIVEN 
BESTIMMUNG DER _  SCHEERFE 
ODER SCHNEIDFAEHIGKEIT UND 
DER DAUERHAPFTIGKEIT, DER 
SCHNEIDFLACHEN VON KLINGEN, 
WERKZEUGEN, ETC. Katara Honda, 
Sendai, Japan. Pat. No. 458,052 

RECHNENMASCHINE FUER ALLE VIER 
RECHENARTEN. Rheinische Metall 

und Maschinenfabrik Soemmerda 
Soemmerda, Germany. Pat. N 


868 


VORRICHTUNG ZUR ZWANGSWEISEN 


RUECKFUEHRUNG DER ZEHNER- 
SCHALTHEBEL BEI RECHENMA- 
SCHINEN ODGL. Aktiebolaget Or 
iginal‘Odhner, Goeteborg, Germany. Pat 
No. 457,824 

ELEKTROMOTORISCHER ANTRIEB 
FUER RECHENMASCHINEN. Firm 
Hans Sabielny, Dresden, Germany. Pat 
No. 457,825 

STATIV. Andre Leon Victor Clement 
Debrie, Paris, France Pat No. 458,547 

LANGBASIS ENTFERNUNGSMESSER. 
Ges. fuer Elektrische Apparate M.B.H., 
Berlin-Marienfelde, Germany. Pat. No 
458,548. 

ZUM ENTFERNUNGSMESSER _ DIEN- 
ENDES PRISMA. Waldemar Hensoldt, 


Wetzlar, Germany. Pat. N 458,549 
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Ty ANKANLAGEN. F: B 
lin-Schoenebersg Ger y Pats N 
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FLUESSIGKEITSSTANDANZEIGER MIT 
SCHWIMMER, BESONDI ~~ FUER 
MOTORBETRIEBSSTOFFE. Kuntze, 
ens Dobrilugk N. I er 

HOE HE NMI SSE R FUE R FLUGZEUGI R. 
Elbert N [ 1 nd Olin W 


Sterling, Crisfeld, Md. Pat. N 458 


VERFAHREN ZUM VERAENDERN DER 
MASSENVERTEILUNG BEI EINEM 
UMLAUFKOERPER ZUM ZWECKI 
DER AUSWACHTUNG. Fritz Faudi, 
Soemmerda, Germat Pat. N 4 
594 

EINRICHTUNG ZUM EINSTELLEN DES 
AZIMUTS BEI _ HWAAGEN. G 

eder Hoff., *+.M.B.H., Pfrontetr 
Ried, Germany t. N 4 

NACH ABSCHLL SS DER WAEGUNG 
SELBSTTAETIG ANGELASSENI 
PACKVORRICHTUNG AN SELB- 
ST t AETIGEN BRU TTO - WAAGEN 
He fe Mascl nfabrik (¢ Reuther 
eR sert, M.B mranet, Sieg... Ges 

ny. Pat. N 4 

ZI ILFERNROHR MITS BELEU ICHTUNG- 
SVORICHTUNG. Adolf | Gerd 
Bas Cor Pat N : 

VERF-, AHREN ZU R RESTIMMU NG DER 
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UND AEHNLICHEN FESTE N Foods 
FEN. H Heir k S 
Pat. N 4 ) 

INDIKATOR FU JER SC HNELI AU FE NDI 

- mlaatingle ge | 


VORRIC: HTU NG ZU R GASPRUEFUNG, 

INBE SONDE RE FUER RAUC HG. AS. 
& Halsk Pat. N 4 

I INRIC HTU NG ZUM AUPFZEIC HNE N 
VON MESSERGEBNISSEN PERIOD 
ISCH ARBEITENDER, VON WAS. 
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FLUESSIGKEIT ANGETRIEBENER 
GASUNTE RS{ ICHUNGS APPARATE. 
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PENDELDYN AMOMI TER. 'S 
Kkertwe rke A. B Ay 
No. 461,91¢ 
PENDELVERDREHUNGSMESSER. A. ( 
Spark Plug Co., Flint, Mich. Pat. } 
ABNEHMBARE HAENGEWAAGI 
Scale Comnar 


I ) I 


STANDLINIEN ENTFERNUNGSMESSER. 
Carl Zeiss, J GC Pat. N 
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Krupp Microtast Devices (Kruppsche 
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The gauge I lescribed and illustrate 
Pendulums for Special Purposes. 
Feinmechanik, July 28, 1928 
Use f pendulums is briefly mentior 


History and Theory of the Iris Diaphragm. 
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This article covers th ry, theory, and 
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—— Tools for Gauging and Measuring Wire. 
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Standard Solar Wave eg K 
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Test Stand for Ventilators (Pruefstand 
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technik, Sept 1928, pp 

rticle takes up method of testing, 
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Measurements of the 
Various Fabrics. W. W 
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Some 


Pritschow Zeits fuer 


Burns, W 
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Messtechnik, Se pt ba 
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Wire & Wire 


Py 


Transmission of Ultra-Violet Radiation 
and C. W. Sch¢ 
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Wear and Mechanical Properties of Railroad Bearing Bronzes at Different Tem 


H. French, $ 
Sept. 1928 
of the wearing 
j 


peratures. 
S Jl Res. pp 
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Elastic 
Messungen an gg" — 
woirnageed Sept. 22, 1928, pp. 
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Tinting Strengths of Pigments. H. D 
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Measurements on Copper by Means of Marten’s Mirrors (E] 
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Effect of Clearance and Displacement of Attracted Disk and Also of a Certain 
Arrangement of Conducting Hoops, Upon the Constant of an Electro- 
meter. C. Snow, B. of S. Jl. Res., Oct. 1928, pp. 513-530 
las are here derived for the force upon the attracted disk of an abs 

take account of the clearance between attracted disk and its guard plane, 
nent, and the separation of the plates. The effect « ising set of conducting h 


nsate for the finiteness of the movable plate is also 


lit 


Differential Pressure Measurement with Orifice, Nozzle and Venturi Tube and 
Their Choice (Die Druckunterschied-Messung mit Messrand, Duese and 
Venturirohr und ihre Auswahl). A. Grunwald and F. Engel, Siemens 
Zeitschrift, Sept. 1928, pp. 553-562 


This article considers the variou 
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Historical Sketches of Men who have contributed to the advance- 
ment of the Instrument Science. 


Dilatometry. 

Temperature Control in Process Industries. 

Correct Connections for Polyphase Watt Meters. 
Modern Precision Measuring Tools for Machine Shop Use. 
Why Flyers Need Instruments. 

Organization in Research. 

Weighing Devices. 

Conservation through Metering. 

The Measurement of Illumination. 

Flow Measurement. 

Blind Flying Instruments. 

Automatic Combustion Control. 

Optical Pyrometry. 

The Importance of Measurements in the Power Plant 
Equipment Used in Aerial Surveying. 

Automatic Control of High Temperatures. 
Instruments for Geodetic Prospecting. 

The Measurement of Pressure. 

Speed Recording Instruments 

New Inventions Needed. 

Instruments applied to the Open Hearth for Efficiency 
Mechanical Vibrations and Their Measurement. 
Instruments to improve Diesel Engine Efficiency. 
Comparison of Instruments for Measuring Hardness. 
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HANDBOOK OF CHEMISTRY AND Puysics. Charles D. Hodg 
Norbert A. Lange. Chemical Rubber Publishing Co., 19 
Cloth, 1214 pp. $5.50 postpaid 

REVIEWED BY M. BERG RIMBACH 
Thirteenth Edition of the handt k, whicl i pilat f va 
f _ nd f 


revised and enlarged tion devoted t I h beer Ided. Other 


] hl] t} 
hol tabdies giving the 


History OF RADIO TELEGRAPHY AND TELEPHONY. G 
man & Hall, Ltd., 1928. 6x9 Cloth, 425 pp., 197 figs. $ 
REVIEWED BY MAX HARTENHEIM 
nalling Systems. Development of tl 
lectro-Magnetic Wav 


Electri 1 ¢ 


cle - wee j 7 "a riety forr 
general insight int the level pment t wireless commun t 
CHEMICAL ENGINEERING CATALOG. The Chemical Catalog C 
Inc., New York, N. Y. 1928, 1107 pp. $3.00 postpaid. 
REVIEWED BY RICHARD RIMBACH 
ce work for engineer ind other wh 
cal industri It presents t 
panies; a number of instrument companies are amor thes 
CONDENSED CATALOGUES OF MECHANICAL EQUIPMENT. The A: 
Society of Mechanical Engineers, New York, N. Y. 1021 
postpaid 
REVIEWED BY RICHARD RIMBACH 
The Fighteenth Annual Edition of this book contains the condensed 
of which a number are instrument com 


MEASUREMENT OF AIR FLow. E. Ower. Chapman © Hall, Ltd., 
Cloth, 199 pages, $5.00 postpaid. 
Review by M. Berg Rimbach on page 11 of August issue of INSTRUMENTS 


THE Microscope. A SIMPLE HANDBOOK. Conrad Beck. R. & J. B 
Ltd., 1923. Cloth, 144 pages. $1.25 postpaid. 

THE Microscope. AN ADVANCED HANDBOOK. Conrad Beck. R. & 
Beck, Ltd., 1924. Cloth, 231 pages. $2.50 postpaid. 

THE MopeRN CALORIMETER. Walter P. White. Chemical Cat 
Company, New York, N. Y., 1928 Cloth, 194 pages, $4.00 


Review by Arthur Schroder on page 9 of the July issue of INSTRUMENTS 
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Wave-Length Measurements in the Arc and Spark Spectra of Hafnium. W 
Meggers. B. of S. Jl. Res., Aug. 1928, pp. 151-187 
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An Experimental Study of the Corona Voltmeter. H. Brooks and F. Defand 
B. of S 
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Yet. 1928, pp. 589-633 
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r I t 140 Kv effective 


Production Time Measuring Devices (Betriebswirtschaftliche Zeitmessgeraete ) 
H. Euler and H. Jordan. Archiv fuer Eisenhuettenwesen, Oct. 1928, pp 
261-282 
ticl overs the r I rn 

Accelerated Laboratory Corrosion Test Methods for Zinc-Coated Steel. E. C 
Groesbeck and W. A. Tucker, B. of S. Jl. Res., Aug. 1928, pp. 255-295 

n types of lerated laboratory testing 1 | 


1 sheet steel wer mnpat } t 


rits of two certa t is for eva ting the 


A Visual Method for Studying Modes of Vibration of Quartz Plates. A. Skellett, 
JI Opt Soc., Oct. 1928, pp. 308-317 
numt beautiful patterns formed on th 
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Quick Determination of Fatigue Strength (Die Schnellbestimmung der Dauer 
wechselfestigkeit). O. Bohuszewicz and W. Spaeth, Archiv Eisenhuetten 
wesen, Oct. 1928, pp 249-255. 

ment for quick static and dynamic torsion tests is descrik 


Practical Requirements Placed on Testing Machines (Anforderungen 
an Pruefmaschinen). M. Moser, S. u. E., Sept. 27, 1928, pp 
t basic requirements, mechat hyd irives, possibil 


il and 
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Comparative Investigations of the Physical Properties of Cast Steel at Elevated 
Temperatures (Vergleichende Untersuchungen ueber die Festigkeitsei 
genschaften von Stahlguss bei erhohten temperaturen). A. Pomp, S. u 

E., Sept. 20, 1928, 1321-1330 
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gives the r il tests mad 


nd the electric furnace between the temperatures of 
Aging Appearances in Thermocouples (Alterungserscheinungen bei Thermoele 
menten). W. Lent and F. Kofler. S. u. E., Oct. 18, 1928, pp. 1473-1474 
also Archiv fuer Eisenhuettenwesen, Sept. 1928, pp. 173-176 
t atir fiv lifferent therm< iples: Chror 


rticle ves the results of investig 
to thermoelectromotive for nd mechani 


Nickel as to th 
oke plants blast furnace gas 


The Nigrometer, An Instrument for Measuring Blackness. C. R. Johnson, 


Oil & Chem. Rev., July 5, 1928, pp. 14-15 
nstrument is described whi measures the blackness 
lity than can be done with the h in ey Abs. Bull 
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The Use of Teleobjectives for Photomicrography. H 
Korr., July 1, 1928, pp. 211-212 
cific discus types of teleob 
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tives—the I 
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